Recent advances in tumor hypoxia: tumor progression, molecular mechanisms, and therapeutic implications.
Tumor oxygenation status is tightly regulated and correlates with its aggressive behavior. Hypoxia plays critical roles in tumor progression including tumor angiogenesis, mutation rate, metastasis and resistance to radiation and chemotherapy. Many molecular pathways have been recognized to mediate these hypoxia-induced responses in tumors. For example, extensive studies demonstrate that hypoxia-inducible factor-1 (HIF-1) is a key molecule in regulating tumor responses to hypoxia. Many other genes including growth factors, glycolytic enzymes, cytokines, and transcription factors are inducible by hypoxia via either HIF-1-dependent or HIF-1-independent pathways. This review summarizes current advances in tumor hypoxia regarding new technologies of tumor hypoxia measurement, clinical and animal studies, cell culture models, the hypoxia-induced key molecules and therapeutic implications. This valuable information is particularly timely and helpful for clinicians and researchers who want to recognize the newest endeavors within the field and identify possible lines of investigation in tumor hypoxia.